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D scription 

1. Field of the Invention 

s [0001] This invention relates generally to the production of ophthalmic lenses, and, in particular to a method and a 
device for removing molded soft contact lenses, high-precision intraocular lenses, and the like, from the individual 
molds in which they are produced. 

2. Description of the Prior Art 

10 

[0002] As the ophthalmic contact lens industry has grown, it has become desirable to supply contact lenses that are 
periodically and frequently replaced to minimize the possibility of user induced contamination. This has produced an 
opportunity for manufacturers to strive for automated methods and apparatuses that are able to automatically produce 
high quality ophthalmic lenses in a cost-effective and highly efficient manner. 

15 [0003] It is current practice in the art of making ophthalmic lenses, such as soft contact lenses of the hydrogel type, 
to form a monomer or monomer mixture that may be polymerized in a plastic molu. Details of typical direct mold 
processes for forming soft hydrogel contact lenses can be found in U.S. patents 5,080,839, 5,039,459, 4,889,664, and 
4,495,313. The process for forming soft contact lenses as generally described in the above-mentioned patents includes 
the steps of dissolving a monomer mixture in a non-aqueous, water-displaceable solvent and placing the monomer/ 

20 solvent mixture in a mold having the shape of the final desired hydrogel lens. Next, the monomer/solvent mixture is 
subjected to conditions whereby the monomer(s) polymerize, to thereby produce a polymer/solvent mixture in the 
shape of the final desired hydrogel lens. After the polymerization is complete, the solvent is displaced with water to 
produce a hydrated lens whose final size and shape are similar to the shape of the original molded polymer/solvent 
article. 

25 [0004] Examples of typical plastic molds used for carrying the polymerizable feed material are disclosed in U.S. 
Patent Nos. 5,094,609, 4,565,348 and 4,640,489. The mold disclosed in U.S. Patent 4,640,489 is a two-piece mold 
with a female mold portion having a generally concave lens surface, and a male mold portion having a generally convex 
lens surface, both mold portions preferably made of a thermoplastic material such as polystyrene. As discussed in U. 
S. Patent 4,640,489, polystyrene and copolymers thereof is a preferred mold material because it does not crystallize 

30 during cooling from the melt, and exhibits little or no shrinkage when subject to the processing conditions required 
during the direct molding process discussed above. Alternatively, molds made of polypropylene or polyethylene, such 
as described in U.S. Patent No. 4,121,896, may be used. 

[0005] During the molding process, the monomer and monomer mixture is supplied in excess to the female concave 
mold portion prior to the mating of the molds. After the mold portions are placed together, defining the lens and forming 
35 a lens edge, the excess monomer or monomer mixture is expelled from the mold cavity and rests on or between flanges 
that surround one or both mold portions. Upon polymerization this excess material forms an annular (HEM A) ring 
around the formed lens between the flange portions of the molds. 

[0006] As discussed in the above-mentioned U.S. Patent Nos. 5,039,459, 4,889,664, and 4,565,348, there is the 
requirement that the materials, chemistry, and processes be controlled so that the mold portions may be separated 

40 without having to apply an undue force, which may be necessary when the lens sticks to one or more of the lens mold 
or when the lens mold portions are adhered to each other by the excess HEMA ring after polymerization. 
[0007] The prior art process for separating the mold portions and removing the lens therefrom consists of a heating 
stage, a prying open of the mold portions, and a lens removal stage. The heating stage of the prior art lens removal 
process is to apply heat by convection to the back mold portion by applying a heated air stream to the mold. The 

45 differential expansion between the heated mold polymer and the cooler lens polymer shifts one surface with respect 
to the other. A side pry bar is jammed between the molds from one side, and the back curve mold is pried to pivot the 
back curve mold upwardly from one side. The prying force then breaks the polymerized lens/polymer mold adhesion 
and separates the mold portions. 

[0008] When mold parts formed with an integral frame, such as that illustrated in U.S. Patent No. 4,649,489, are 
so separated the frame limits access to the space between front and back curve mold halves. Further, even minimal 
warpage of the integral frame can adversely affect both the access to the space and the accuracy of the side pry forces. 
[0009] Further, when access is limited, the side pry mechanism must be driven between the mold halves, which also 
affects the accuracy of the side pry forces. 

[0010] The greater the temperature gradient between the mold halves and the lens, the less an adhesion force will 
55 exist between the lens and the mold halves and less force will be required to separate the mold portions. This effect 
is greatest when there is a maximum thermal gradient. Lower thermal gradients created between the mold halves and 
the lens will require a greater force to separate the mold portions resulting in increased possibility of fracturing a mold 
portion. Newer techniques for achieving a temperature gradient between the back lens mold and the contact lens 
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include laser demolding techniques as described in European patent application EP0588660 and contemporaneously 
filed case VTN-75 (see item 3 on the attached concordance). 

[0011] EP0588660 discloses an apparatus and method for removing a molded ophthalmic tens from between the 
mold portions in which it is produced. A source of intense electromagnetic radiation, preferably a carbon dioxide laser 

5 of about 80 Watts at a wavelength of 1 0.6 u.m, is applied to at least one of the mold portions. The exposure of the mold 
portion to the laser is between one half and one second. Differential expansion of the heated mold polymer relative to 
the cooler polymer shifts one surface with respect to the other, and the shear force breaks the polymerised lens / 
polymer mold adhesion and assists in the separation of mold portions. The greater the temperature gradient between 
the surfaces of the mold portions, the greater the shearing force and the easier the mold portions separate. The heated 

10 back mold portion is promptly removed so that very little energy is transferred to the polymer lens, avoiding the possibility 
of thermal decomposition of the lens. 

[0012] Further techniques for achieving a temperature gradient between the back lens mold and the contact lens 
include steam impingement as hereinafter described in detail below. 

[0013] The lens mold portions, containing the polymerised contact lens therein, may be pried apart by mechanical 
15 leverage which may be provided manually. A test fixture used to measure the forces required to open the molds is 
described in above-mentioned U.S. Patent No. 4,889,664, which discloses a holding fixture for holding the bottom half 
of the lens mold and a lever means positionable between the top mold half and bottom mold half for prying the top half 
away from the bottom half at a controlled rate. 

20 SUMMARY OF THE INVENTION 

[0014] It is an object of the present invention to provide a method and apparatus that can easily and repeatably 
separate the contact lens mold portions having a contact lens formed therebetween with out damaging the lens. 
[0015] It is another object of the present invention to provide an automated means to mechanically and reliably pry 
25 the mold halves apart in a consistent and reliable manner to thereby enhance the production of defect free lenses, and 
minimize the tearing of the lens or the breakage of the lens mold parts. 

[0016] It is a further object of the present invention to provide a method and apparatus for separating a back curve 
mold from a front curve mold wherein the back curve mold is of a different temperature relative to a contact lens 
contained in a cavity formed between the two mold portions. 
30 [001 7] It is yet another object of the present invention to provide a method and apparatus for separating a back-curve 
lens mold from a front curve lens mold wherein the back curves are removed and placed in a remotely located receptacle 
after separation. 

[0018] It is another object of the invention to perform such separation without excessive environmental heating or 
waste of energy. 

35 [0019] Another object of the instant invention is to reduce contact lens manufacture process time by applying steam 
heat to a contact lens mold assembly to create a thermal gradient between back curve and front curve lens mold 
portions thereof in a fast and efficient manner prior to mold separation. 

[0020] These and other objects are attained by an apparatus for separating a back mold half from a front mold half 
of a contact lens mold assembly useful in the production of a contact lens, each of the front and back mold halves 

40 having a central curved section defining a concave surface, a convex surface, and a circular circumferential -edge, at 
least part of at least one of the concave surface and the convex surface having the dimensions of the front or back 
curve, respectively, of a contact lens to be produced in the mold assembly. The apparatus further comprises a means 
for applying steam to the concave surface of the back mold half while maintaining the convex surface of the front mold 
half at a first temperature to form a temperature gradient between the convex surface of the back mold half and the 

45 contact lens, wherein the temperature gradient ranges from about 2.5°C to 6.0°C; and, a prying means for insertion 
between the circumferential edges of each the front mold and back mold halves of the contact lens mold assembly, 
the prying means including a first set of pry fingers for biasing the back mold half at a predetermined force with respect 
to the front mold half to effectively remove the back mold half therefrom. 

[0021] Further benefits and advantages of the invention will become apparent from a consideration of the following 
so detailed description given with reference to the accompanying drawings, which specify and show preferred embodi- 
ments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 [0022] 

Figure 1 is a general top plan view of the mold separation apparatus of the instant invention illustrating steam 
nozzle mounting assemblies, the steam head retraction assemblies, the suction cup assemblies, and two lens 
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mold pallet conveyors carrying pallets thereon. 

Figure 2 is a front view of two lens molds situated in respective cavities of the lens mold pallet. 
Figure 3 is a diagrammatic side view showing generally the two sets of pry fingers lifting the back curve lens mold 
from the front curve lens mold. 
5 Figure 4(a) is a front elevational view of the steam demolding assembly illustrating the steam demolding assembly 

on one side and the suction cap assembly on the other side, both in a raised position, prior to engagement with 
the lens molds. 

Figure 4(b) is a front elevational view of the steam demolding assembly with a steam demolding assembly on one 
side shown in its lowered position to discharge steam to the back curve lens mold surface, and a suction cup 
10 assembly on the other side to remove the mold parts from the pry fingers. 

Figure 5 is a detailed cross-sectional view of the nozzle for discharging steam against the back curve lens mold 
surface. 

Figures 6(a) - 6(d) illustrate in detail the sequence of steps for separating the back curve mold portions from the 
front curve mold portions of a plurality of contact lens molds in a first embodiment of the mold separation apparatus; 
15 wherein 

Figure 6(a) illustrates the device with the steam nozzles engaging the mold parts and the pry fingers engaging 
the mold flanges; 

Figure 6(b) illustrates the retraction of the steam nozzles, and engagement of the suction cup assembly; 
20 Figure 6(c) illustrates the upward pry motion of the assembly to remove the back curve mold part from the 

front curve mold and molded lens; 

Figure 6(d) illustrates the retraction of the pry fingers to allow removal of the back curve mold parts by the 
suction assembly, and advancement of the pallet containing the partially demolded lenses. 

25 Figure 7 illustrates the suction cup assembly 90 of the present invention. 

Figure 8(a) illustrates a front view of the suction cup assembly 90 taken along line 8'-8' of Figure 7. 

Figure 8(b) illustrates a side elevational view of the suction cup assembly 90 taken along line 8"-8" of Figure 7. 

Figure 9 is a partial plan view of the demolding assembly illustrating two sets of pry fingers for each of the pallets 

conveyed on conveyor 13 and conveyor 14. 
30 Figure 1 0 is a top view showing pallet 21 having eight (8) contact lens molds situated therein. 

Figure 11 is a detailed elevational side view of the steam discharging apparatus. 

Figure 12(a) is a top plan view of the steam discharge manifold for distributing steam to each of the nozzle as- 
semblies of steam discharging apparatus. 

Figure 12(b) is a top plan view of the condensate manifold for venting excess steam pressure during steam im- 
35 pingement to regulate the amount of steam discharged to the back curve lens mold surface. 

Figure 1 2(c) is a top plan view of the cover assembly of the steam discharge apparatus showing piping for housing 
heater cartridges. 

Figure 13 is a detailed cross-sectional view of the steam intake valve of the steam discharge apparatus. 

40 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0023] The ophthalmic lens to be demolded in the practice of the present invention is preferably formed in a cavity 
defined by contact lens mold portions formed by the processes discussed in the U.S. patents mentioned in co-pending 
contemporaneously filed case VTN-79 (see item 7 on the attached Concordance). 

45 [0024] Figure 1 generally illustrates, in plan view, the mold separation apparatus 10 of the instant invention that 
generally comprises two essentially identical steam discharge apparatuses 65a, 65b in addition to respective associated 
demolding assemblies 1 00a, 100b, shown as phantom lines in the Figure, for accomplishing the simultaneous demold- 
ing two parallel tines of a plurality of contact lens molds each containing an ophthalmic lens therein. The use of two 
parallel lines increases the throughput of the production line. Each of the conveyors 13, 14 carry a series of pallets, 

50 generally illustrated at 21 , which provide support and registration for a plurality of contact lens molds carried therein. 
[0025] As illustrated in Figure 1 , pallets 21 containing the contact lens molds are conveyed along pallet conveyors 
13,14 in the direction indicated by the arrows A. Each of the pallets 21 are positioned at respective steam discharge 
apparatuses 65a,65b and may be timed to arrive at the demolding assemblies 100a,b at the same time, or, may be 
timed to arrive in an alternative manner. 

55 [0026] Each pallet conveyor 13,14 enables transport of a pallet 21 (shown generally in Figure 2) that may carry one 
or more contact lens molds, each having a lens formed therein, through various processes of the contact lens production 
facility as discussed in greater detail in copending contemporaneously filed case VTN-73 (see item 1 on the attached 
Concordance). 
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[0027] The pallet and conveyance and registration means is described in greater detail in copending contempora- 
neously fifed case VTN-77 {see item 5 on the attached Concordance). 

[0028] In the preferred embodiment as shown in Figure 1 0, one production line pallet 21 accommodates up to eight 
(8) contact lens molds 1 1 for simultaneous processing throughout the mold separation apparatus 1 0 and the first portion 

5 of the contact lens production line (not shown). As illustrated in Figure 2, each conveyor 13,14 comprises a parallel 
set of tracks 41a and 41b, each track 41a,b including a pair of tracking ribs 43a and 43b for mating with respective 
grooves 28a,b formed in the pallet 21 . The paired set of ribs 43a,b and respective interlocking grooves 28a,b keep the 
pallet aligned as it is being conveyed within the demolding apparatus, and, as will be explained in detail below, prevents 
any vertical movement of the pallet 21 relative to the conveyor. A suitable registration means (not shown) is included 

10 for locating the pallets along the conveyor path for the demolding step. 

[0029] The demolding assemblies 1 00a, 1 00b of the mold separation apparatus 1 0 each physically pry the back curve 
half from the front curve half of each contact lens mold 11 to physically expose each contact lens situated in the lens 
mold for conveyance to a hydration station (not shown) located downstream of the apparatus 10 for hydration of the 
lenses. The prying process occurs under carefully controlled conditions, as will be explained in detail below, so that 

15 the back curve half 19 will be separated from the front curve half 17 without destroying the integrity of the lens 12 
formed in the lens mold. To accomplish this, the mold separation apparatus 1 0 first prepares the back curve half 1 9 of 
each lens mold 1 1 to enable quick and efficient removal from its respective front curve 1 7 by applying a predetermined 
amount of heat, in the form of steam, to the back curve half surface. To fully understand the mold separation process 
it is necessary to describe the details of the contact lens mold itself. 

20 [0030] As illustrated in Figures 2 and 3, soft contact lenses 1 2 are formed and polymerized in a mold cavity 25 formed 
between a front curve mold portion 17 and a back curve mold portion 19. The front curve portion 27 of the mold is 
carried within a recess 22 defined by pallet 21 . In the formation of the lens, the front curve mold 1 7 is first partially filled 
with a monomer solution, and then the convex portion of back curve mold 1 9 is seated within the concave cavity of the 
front mold half under a vacuum to avoid the possibility of trapping an air bubble in the mold cavity. The mold halves 

25 are then weighted to squeeze them together to displace excess monomer into a space between flanges 26, 27. The 
assembled mold halves are then weighed again and precured in a low oxygen environment. Following precure, the 
lenses are fully cured with heat and UV radiation to fully polymerize the monomer matrix of the contact lens. These 
steps are described in greater detail in copending contemporaneously filed cases VTN-80 and VTN-83 (see items 8 
and 11 on the attached Concordance). 

30 [0031 ] Each front and back curve 17,19 additionally include respective circumferential flanges 26,27 formed at the 
circumferential periphery of each lens mold portion to facilitate the prying apart of the lens mold 1 1 . As shown in Figure 
3, the depth of the back curve 19, labeled "B" in the Figure, is approximately 4 mm. Also shown in Figure 3, is a gap 
"A" located between the circumferential edge portion 26,27 of each lens mold 11 which is approximately 1 mm to 3 
mm wide. The gap "A M is preferably 2 mm wide for adequately receiving prying fingers of the demolding assemblies 

35 1 00a,b that are inserted therein for prying apart of the front and back curve lens mold portions as will be described in 
greater detail below. 

[0032] As shown in the general front plan views of Figures 4(a), each steam discharging apparatus 65a, 65b generally 
comprises a plurality of individual nozzle assemblies 60 each mounted in mounting head assembly 67a,b at fixed 
locations corresponding to the location of each lens mold 11 seated in the pallet 21. Thus, in the preferred embodiment, 

40 there are eight (8) individual nozzle assemblies 60 positioned in each mounting head assembly 67a,b. For illustrative 
purposes, Figures 4(a) and 4(b) illustrate a nozzle assembly above conveyor line 13 and a vacuum assembly above 
conveyor line 14 to provide a view of the device at two different axis planes through the Figures. The apparatus of the 
present invention is symmetrical with respect to the major components thereof for each of the lines. 
[0033] Each mounting head assembly 67a,b and the nozzle assemblies 60 therein are mounted on a first mounting 

45 platform 52 which moves in a plane transverse to conveyors 1 3,14. The first mounting platform 52 is caused to vertically 
reciprocate between a first upper position indicated as "A" in Figure 4(a), for a duration of time to allow the pallet 21 
carrying the lens molds 11 to be registered beneath the mounting head assemblies 67a,b, and, a second lowered 
position indicated as "B" in Figure 4(b) whereby each nozzle assembly 60 is registered in sealing proximity with the 
surface 18 of the back curve mold portion 19 to direct steam at the surface. The mounting platform 52 is reciprocally 

so driven by a plurality of screw nut motor assemblies. 

[0034] In the top plan view of Figure 1 , the mounting head assembly 67a of the steam discharging apparatus 65a 
includes two steam intake valves 66a, 66b where pressurized steam is introduced from a suitable source into the as- 
sembly. Similar steam intake valves are present in the mounting head assembly 67b of the steam discharging apparatus 
65b. A detailed front elevational view of steam discharging apparatus 65a is illustrated in Figure 11 and shows the 

55 mounting head assembly 67a comprising a cover assembly 150, a steam distribution manifold 130 located immediately 
beneath cover assembly 150 for distributing steam from each of the two steam intake valves 66a,66b to the eight 
individual steam nozzle assemblies 60, a condensate manifold 140 located immediately beneath steam distribution 
manifold 1 40 for removing and regulating the steam pressure applied to the back curve lens mold surface during steam 
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impingement, and a retaining plate 160 for retaining the individual steam discharge nozzles 60 and the steam intake 
valves 66b(,66a) in the apparatus. Also shown in Figure 1 1 is steam intake valve 66b that is positioned within assembly 
67a and in cooperative engagement with the steam and condensate manifolds 130,140 as will be described in detail 
below. The steam intake valve 66b (and 66a) communicates with steam intake pipe 170 via plenum 169 to provide 
5 pressurized steam to the steam distribution manifold 130. Additionally, a vacuum source (not shown) is connected via 
suitable piping 172 to the condensate manifold 140 at input 171 to evacuate the steam and to regulate the steam 
pressure applied to the back curve lens mold surface during steam discharge. 

[0035] Atop plan view of the steam distribution manifold 130 of steam discharge apparatus 65a is illustrated in Figure 
12(a). As shown in Figure 1 2(a), the steam distribution manifold 130 is provided with a set of hollowed bores 160 that 
10 each seat a respective steam discharge nozzle assembly 60, and hollowed bores 166a,b that seat respective steam 
intake valves 66a,66b. Each bore 1 66a,b is provided with four (4) conduits 1 68 that extend therefrom and communicate 
with a central axial bore of a respective individual steam discharge nozzle assembly 60 to provide steam to each nozzle 
as will be explained in detail below 

[0036] A top plan view of the condensate manifold 140 of steam discharge apparatus 65a is illustrated in Figure 12 
15 (b). As shown in Figure 12(b), the condensate manifold 140 is also provided with a set of hollowed bores 1 61 each in 
axial alignment with the bores 1 60 of the steam discharge manifold, and bores 1 66c,d in axial alignment with the bores 
1 66a,b of the steam discharge manifold for accommodating respective steam intake valves 66a,66b. Each bore 1 66c, 
d is provided with four (4) conduits 169 that extend therefrom and communicate with a hollowed annular ring of a 
respective individual steam discharge nozzle assembly 60 for removing steam, as will be explained in detail below. 
20 The condensate manifold 140 also defines a channel 165 that connects the vacuum source at input 171 with four of 
the hollowed bores 161 and the hollowed annular ring of a respective individual steam discharge nozzle assembly 60 
when seated therein. 

[0037] A detailed cross-sectional view of the steam intake valve 66b(66a) is shown in Figure 13. Steam at 100° C. 
is input from a suitable source, as indicated by the arrow B in Figure 13, through central axial bore 141 and distributed 

25 to radial bores 151 that are radially aligned with conduits 168 of the steam distribution manifold 130 when the valve is 
seated therein. Thus, steam is distributed from radial bores 151 via the conduits 168 to each of the individual steam 
discharge nozzles 60. In an alternative embodiment, the radial bores 151 may be replaced with a hollowed annular 
bore 151 that communicates with the central bore 141 of the steam intake valve and each of the conduits 168 of the 
steam distribution manifold. Figure 13 also illustrates the steam intake valve 66b(,66a) as provided with a circumfer- 

30 ential annular indent 1 59, such that, when the valve is seated within the discharge apparatus, the indent 1 59 is aligned 
with four of the bores 161 and channel 165 and each of the conduits 169 of the condensate manifold 140. When the 
vacuum is applied to input 1 71 to relieve the steam pressure within the manifold, the alignment of the piping 1 65, indent 
1 59, and conduits 1 69 assures that the vacuum will be supplied to each of the discharge nozzle assemblies 60. A set 
of O-rings 177a,b,c surrounding the periphery of the steam intake nozzle 66a(,66b) are provided and may be formed 

35 of EDPM or other suitable polymer to provide an air-tight seal when seated within the respective manifolds of the 
discharge apparatus. 

[0038] A detailed cross -sectional view of an individual nozzle assembly 60 is shown in Figure 5. The nozzle 60 
comprises a central axial bore 41 that forms a discharge orifice 42 located at the lower bottom 61 of the nozzle for 
discharging steam received from the steam distribution manifold 130. As mentioned above with respect to Figure 12 

40 (a), the central axial bore 41 of a respective individual steam discharge nozzle assembly 60 receives pressurized steam 
from a respective conduit 168 of the steam manifold 130. Surrounding the centralized bore 41 is a hollowed annular 
ring 71 having a plurality of bores 43 extending therefrom, two of which 43a,43b are shown in the view of Figure 5, 
and which terminate in venting orifices 44a,44b located concentrically around discharge orifice 42. The annular ring 
71 of each nozzle 60 communicates with bore 161 and a respective conduit 169 of the condensate manifold 140 so 

45 that the vacuum from the vacuum source will be supplied to the bores 43a,b of the nozzle 60. During operation, the 
venting orifices 44a,b will simultaneously exhaust the steam when steam is applied to the back curve lens mold surface 
through discharge orifice 42. 

[0039] The physical dimensions of the nozzle assembly 60 are best illustrated in Figure 5. It comprises essentially 
a cylindrical upper end 62 having the discharge steam input orifice at the top surface thereof. A cylindrical lower end 

50 61 that is smaller in diameter that the upper end has the discharge orifice 42 and venting orifices 44a,b. The diameter 
of the nozzle lower end 61 is in the range of approximately 12 mm to 18 mm, and is configured so that the discharge 
42 and venting orifices 44a,b thereof protrude within the concave surface of the back curve lens 19 as shown in Figure 
6(a) so as to direct steam directly at the back curve surface. The length of the nozzle lower end 61 that protrudes within 
the depth "B" of back curve 19 (Figure 3) is approximately 1 mm - 2.5 mm. 

55 [0040] Also shown in Figure 5, surrounding the periphery of the nozzle upper and lower ends, are O-rings 63a,b,c 
that may be formed of EDPM or other suitable polymer for providing an air tight seal when the nozzle 60 is situated 
within the hollowed bores of the steam and condensate manifolds 130,140 of the mounting head assembly 67a(,b). 
As described in greater detail below, when the nozzle 60 is reciprocated to the back curve mold half 1 9, the O-ring 63c 
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of the lower nozzle end 61 forms a seat with the outer surface 18 of the back curve 19, as illustrated in Figure 6(a). 
The seal created between the O-ring 63c and the back curve mold creates a heating chamber between the nozzle and 
the back curve, and enables the steam discharged out of central discharge orifice 42 to be uniformly distributed along 
the outer surface of the back curve mold 19 thereby ensuring an even temperature profile along that portion of the 

5 back curve lens mold surface 18 that is adjacent the contact lens. Thus, a uniform temperature gradient is created 
between the back curve lens mold surface 1 8 and the contact lens 12 to aid in the separation of the lens mold 1 7 from 
the contact lens 1 2 in the mold separation apparatus 1 0. Furthermore, the vacuum exhaust ports 44(a)-(d) and the O- 
ring 63c (and the seal created with the back curve lens mold surface) prevent water condensation from forming on the 
back curve mold surface. Steam at a temperature ranging from 100°C to 130°C, but preferably 100°C, is discharged 

10 for approximately 2 - 4 seconds with the venting orifices 44a,b simultaneously removing the steam from the lens mold 
surface after impingement. 

[0041] As illustrated in Figure 12(c), the cover assembly 150 of the mounting head assembly 67a,b, includes bores 
167a,b for accommodating one or more heater cartridges (not shown) which function to keep the nozzle assembly 60 
at a temperature that will prevent water condensation from forming on the nozzle surface and to assist in preventing 
15 water condensation from forming on the back curve surface 18. Preferably, the temperature of the heater cartridges 
are programmed to maintain the temperature of the nozzle at 100° degrees Celsius or greater. The cover assembly 
150, as illustrated in the front elevational view of Figure 11 , accommodates two heater cartridge inputs 153a,b con- 
nected with suitable heater cables 156a,b. 

[0042] Each respective steam discharge assembly 65a,b of the mold separation apparatus 10 further includes a 

20 steam head retraction assembly 72a,b that enables each respective steam discharge assembly 65a,b to further recip- 
rocate in a vertical direction relative to the mounting platform 52. As shown in the top plan view of Figure 1 and in the 
front view of Figure 4(b), each steam head retraction assembly 72a,b comprises a slidable mount 76 that is actuated 
to retract along a respective slide tower 79 from a steam discharging position, indicated by steam discharge apparatus 
65a at position "C-C" (illustrated in Figure 4(b)), to a non-discharging position (indicated by steam discharge apparatus 

25 65b in Figure 4(b) and apparatus 67a in Figure 4(a)) at position "D-D" to retract the mounting head assembly 67a,b 
and the steam nozzles 60 from the individual lens molds after applying steam thereto. Retracting each mounting head 
assembly 67a,b after discharging steam is necessary to permit the suction cup assemblies 90a,b to reciprocate to a 
position where individual suction cups 85, two of which are shown in Figure 4(b), are aligned with the eight lens mold 
back curves for removal from the pallet. Each steam head retraction assembly 72a,b is operable by means of a computer 

30 controlled stepper motor or by conventional pneumatic means (not shown). 

[0043] The two suction cup assembly units 90a,b shown in Figures 4(a) and 6(b) are each mounted on the movable 
platform 52 and both reciprocate in both horizontal and vertical directions with respect to the pallets and mold parts. 
As shown in the detailed view of Figures 7, 8(a) and 8(b), each suction cup assembly unit 90 comprises a U-shaped 
mounting unit 88 having legs 89a,b that accommodate suction cups 85 positioned in a one-to-one correspondence 

35 with the individual contact lens molds 11 of a respective pallet. Thus, as illustrated in Figure 8(a) each leg 89a,b has 
four (4) suction cups that are spaced apart for gripping a respective back curve lens mold As mentioned generally 
above, each suction cup 85 of the suction cup assembly unit 90a,b vacuum grips a respective back curve of a corre- 
sponding lens mold after the prying operation described in detail below. The U-shaped mounting unit 88 and the legs 
98a,b thereof reciprocate along fixed guided mounts 82 by conventional pneumatic means. The vacuum suction is 

40 provided to each of the plurality of suction cups 85 via conduit 91 shown in Figure 7. 

[0044] After applying steam when the mounting platform 52 is in position "B" and each mounting head assembly 
65a,b is in position U C-C" as illustrated in Figure 4(b), and, further, after pry fingers are inserted between the gap formed 
between the circumferential edge portions of each of the front and back curve molds to be discussed below, the mount- 
ing head assembly 65a (and 65b) and steam nozzles 60 thereof are caused to reciprocate to an upper position "D-D". 

45 This is accomplished by the steam head retraction assembly 72a,b in the manner described above to permit the suction 
cup assembly 90a, as shown in Figure 1, to extend from its non-gripping position indicated at "E-E", to its vacuum 
gripping position indicated at "F-F" so that each suction cup 85 is located above the surface of the back curve 19 of 
each lens mold 11. 

[0045] In the preferred embodiment, the demolding assembly 1 00, shown in the top plan view of Figure 9, comprises 
50 two paired sets of pry tools 110a,b and 120a,b each corresponding to respective pallet conveyors 13,14. As shown in 
the Figure 9, the first set of four pry tools 1 1 0a and a second set of four pry tools 1 1 0b are locatedon respective opposite 
sides of the conveyor 13 to enable the removal of the back curve lens mold from the front curve for each of the eight 
lens molds situated in the registered pallet 21 as shown by the phantom lines on conveyor 13. Each set of tools 110a, 
b and 120a,b include upper and lower fingers which separate vertically, one from the other, in a manner to be herewith 
55 described in detail. Similarly, a first set of four pry tools 120a and a second set of four pry tools 120b are located on 
respective opposite sides of the conveyor 14 to enable the removal of the back curve lens mold from the front curve 
for each of the eight lens molds situated in the registered pallet shown by the phantom lines on conveyor 14. The 
description that follows is directed to one paired group of pry tools, e.g., 1 10a,b, but it is understood that the following 
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description applies equally to the other paired group of pry tools 120a,b for the pallet conveyed on conveyor 14. 
[0046] Preferably, each of the respective group of pry tools 110a,b and 120a,b consist of a bottom group of contig- 
uously connected U-shaped members 112 having finger portions 115 thereof, and a top group 114 of contiguously 
connected U-shaped mounting members having finger portions 116 thereof. As shown in the detailed side view of 

5 Figure 3, the top group of pry finger is situated directly above the bottom group of pry fingers and may be simultaneously 
inserted into the gap "A" of Figure 3 defined between the circumferential edge portion 26 of the back curve and the 
circumferential edge portion 27 of the front curve as described above. In the preferred embodiment, each group of pry 
tools are made of stainless steel and each set of fingers 115,116 range from 0.3 mm to 1 .5 mm in thickness so that 
they may be precisely inserted within gap "A" (Figure 3). The top and bottom fingers 115,116 of pry tools 110a are 

10 further reciprocable in a vertical direction with respect to each other to perform a prying operation, as will be explained 
in detail below. 

[0047] Immediately before or during the application of steam to the back curve lens mold surface 18 by the steam 
nozzles 60 as described above, the top finger 116 and bottom finger 115 of pry tools 110a,b are extended laterally 
toward each lens mold 11 in the direction indicated by the arrows C in Figure 9 so that both respective finger portions 
15 115,116 are registered in the gap "A" (of Figure 3) defined between the circumferential flange portions 26,27 of each 
of the lens molds, as described above with respect to Figure 3. Both top and bottom sets of pry fingers 115,11 6 may 
be reciprocated in the lateral direction by conventional solenoid, stepper motor, of pneumatic means 121 , shown gen- 
erally in Figure 9. 

[0048] The top fingers 116 and the U-shaped member 114 of the paired set 1 10a are vertically raised in an upward 
20 direction at a predetermined amount of time, preferably 1 .5 seconds, after steam is applied to the back curve lens mold 
surface to bias each back curve lens mold from its respective front curve half for the eight lens molds situated in the 
registered pallet 21 in the monomer illustrated in Figure 3. In the preferred embodiment, the motion of the top set of 
pry fingers 116 is calculated so as to impart a predetermined amount of force of approximately 5.0 N to 40.0 N to 
effectively bias and remove the back curve halves from the front curve halves. 

25 

SUMMARY OF OPERATION 

[0049] During operation, the first mounting platform 52 mounting steam discharge apparatus 65a and eight nozzles 
assemblies 60 is reciprocated to its first upper position labelled as position "A" in Figure 4(a) to allow a pallet 21 carrying 
30 up to eight lens molds each to come to a stop in registration beneath it so that the eight individual steam discharge 
nozzle assemblies 60 are in one-to-one correspondence with each of the eight contact lens molds 1 1 contained in the 
pallet 21 and conveyed by conveyors 13,14. 

[0050] The first mounting platform 52 and steam discharge apparatus 65 thereof are then reciprocated to a second 
lower position labelled as position "B" in Figure 4(b) so that each EDPM O-ring 63c of nozzle 60 forms a seal between 

35 the lower discharging end 61 and the back lens mold curve 1 9. Then, steam at 1 00° C. is applied to the surface of the 
back curve 19, while the temperature of the front curve lens mold portion is maintained at a temperature ranging from 
30° C. to 85° C. The sudden heating of the back curve 1 9 creates a temperature gradient between the back curve lens 
mold half and the contact lens. To enable minimum demold force, the optimum temperature gradient created between 
the back curve mold half and the contact lens by steam application ranges from 2.5° C. to 6° C. 

40 [0051] As shown in Figure 6(a), during the time the steam discharge apparatus 65a and the steam nozzles 60 dis- 
charge steam to the back curve of the individual lens molds, the set 110a of pry fingers are extended, as indicated by 
the arrows, for insertion between the gaps formed between the respective front and back curves for each of the four 
lens molds situated on one side of the pallet 21 . Likewise, the set 11 0b of pry fingers are extended for insertion between 
the gaps formed between the respective front and back curves of each of the four lens molds situated on the opposite 

45 side of the pallet 21 as shown in Figure 6(a). 

[0052] As shown in detail in Figure 3, each set of pry tools 1 1 0a,b are inserted in a manner such that the fingers 1 1 5 
of the bottom group 112 of pry tools thereof anchors the circumferential or annular rim portion 27 of the front curve of 
the lens mold to the surface of the pallet so that when the top group of pry tools 114 and fingers 116 thereof vertically 
separate (Figure 6(c)), the back curve mold portion of the lens mold will easily separate (Figure 6(c)) from the front 

so curve mold portion without destroying the integrity of the contact lens 12 or either of the mold parts. 

[0053] As illustrated in Figure 3, the use of a controlled lifting motion between pry fingers 1 1 5 and 116 tends to bow 
the convex portion 19(a) inwardly which will initiate a bilateral separation of the back curve lens, as denoted at 12(a) 
and 12(b). This, in turn, initiates a standing wave 12(c) in the material which travels downwardly along the convex 
surface of the back curve mold half. If the upward movement of the back curve mold half does not exceed the downward 

55 propagation rate of the standing wave in the material, then the back curve will be lifted cleanly without tearing the lens. 
[0054] As the back curve is lifted free, it carries with it the excess HEMA ring 12(d) which may be preferentially 
retained on the back curve by means of corona treatment of the back curve, or by surfactant treatment of the front curve. 
[0055] Next, as illustrated in Figure 6(b) after discharging the precision controlled amount of steam, the mounting 
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10 



15 



20 



head assemblies 67a,b and the steam nozzles 60 thereof are retracted by the steam head retraction assembly 72 to 
enable the suction cup assembly unit 90a to extend from position "E-E" to position "F-F" (Figure 1 ) over the pallet and 
as shown in Figure 6(b). 

[0056] During the separation step illustrated in Figure 6(c), the vacuum suction for the suction cup assembly 90a is 
activated, and the top group 114 of pry tools having fingers 116 are caused to separate from the lower group 112 of 
pry tools 115 to bias the circumferential edges of each of the back curves of each lens mold away from each of the 
front curves 17 which retain a respective contact lens therein and are anchored by the lower group of pry fingers 115. 
Thus, the back curve lens molds 19 are effectively removed from their respective front curve lens mold portions and 
retained by individual suction cups 85. 

[0057] Finally, as shown in Figure 6(d), the upper and lower sets of pry fingers 115,116 are retracted laterally in 
opposite directions to allow each pallet 21 now containing up to eight front curve lens mold portions and a respective 
contact lens therein, to continue along its respective conveyor path, while the suction cups 85 retain the corresponding 
individual suction cups 80 for disposal. Preferably, the suction cup assembly 90a,b is retracted to its position "E-E" 
(Figure 1) and the vacuum may be removed therefrom so as to release the removed back curve lens mold portions. 
The separated mold parts are dropped in a bin at the retracted position, and evacuated by a vacuum line (not shown) 
for disposal. 

[0058] While the invention has been particularly shown and described with respect to the preferred embodiments 
thereof, it will be understood by those skilled in the art that the foregoing and other changes in form and details may 
be made therein. 
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An apparatus (1 0) for separating individual contact lens mold assemblies (1 00a, 1 00b), each of said assemblies 
having a contact lens mold (25) between a front mold half (17) and a back mold half (19), each of said mold halves 
having annular circumferential flanges (26, 27), said apparatus comprising means for demolding, said means in- 
cluding a prying means (110a, b) for insertion between said circular circumferential flanges (26, 27) of each said 
front mold and back mold halves (17, 19) of said contact lens mold assembly (11), said prying means including a 
first set of pry fingers (115) and a second set of pry fingers (116), and; 

first means (65a, b) for applying steam at a first temperature to said back mold half to form a temperature 
gradient in the range of 2.5°C to 6.0°C between said back mold half (19) relative to said front mold half (17); 

wherein said first set of pry fingers (1 1 5) of said demolding means are for retaining said front mold half (1 7), 
and said second set of pry fingers (1 1 6) of said demolding means are for biasing said back mold half (1 9) upwardly 
at a predetermined force with respect to said front mold half (17) to effectively remove said back mold half (19) 
therefrom. 



2. The apparatus for separating individual mold assemblies as claimed in claim 1 further including a vacuum gripping 
means (85) associated with a said contact lens mold assembly, wherein said vacuum gripping means (85) simul- 
taneously grips said back mold half while said back mold half is removed from its respective front mold half. 

45 

3. The apparatus for separating individual mold assemblies as claimed in claim 1 wherein said prying means includes 
means for displacing said first set of pry fingers in a substantially vertical direction to lift said circular circumferential 
flange at sides of each of said back mold halves and to remove each of said back mold halves from respective 
front mold halves. 

so 

4. The apparatus for separating individual mold assemblies as claimed in claim 3 wherein said second set of pry 
fingers is positioned to anchor said front mold halves while said first set of pry fingers biases said back mold halves 
upwardly. 

55 5. The apparatus for separating individual mold assemblies as claimed in claim 4 wherein each first and second set 
of pry fingers are extensible from a first retracted position to a second extended position between said circular 
circumferential edges of each said front mold and back mold halves of said contact lens mold assembly. 
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6. The apparatus for separating individual mold assemblies as claimed in claim 1 wherein said first means for applying 
steam comprises means for applying (130) a predetermined amount of steam. 

7. The apparatus for separating individual mold assemblies as claimed in claim 6 wherein said first means for applying 
5 steam includes a means for discharging steam through a nozzle (60) associated with a contact lens mold assembly. 

8. The apparatus for separating individual mold assemblies as claimed in claim 6 which further includes a pallet 
means (21) for transporting a plurality of contact lens mold assemblies therein, said pallet means being registered 
proximate said steam applying means prior to said steam to said discharge at back curve mold surfaces. 

10 

9. The apparatus for separating individual mold assemblies as claimed in claim 8 wherein said first means further 
including means for advancing (72) said steam discharging means from a first position to a second position at said 
registered pallet prior to discharging steam to each said back mold surfaces, and retracting said steam applying 
means away from said registered pallet towards said first position after discharging steam at each said back mold 

15 surfaces. 

10. The apparatus for separating individual mold assemblies as claimed in claim 9 further including a gripping means 
(85) associated with a said contact lens mold assembly for gripping said back mold half while said back moid half 
is separated from its respective front mold half. 

20 

11. The apparatus for separating individual mold assemblies as claimed in claim 10 further including means for ex- 
tending said gripping means towards said pallet after said steam discharging means is retracted away from said 
pallet. 

25 12. The apparatus for separating individual mold assemblies as claimed in claim 10 further including a means for 
generating a vacuum for said gripping means to enable said gripping means to grip a respective said back curve 
mold surface after application of steam thereto. 

13. The apparatus for separating individual mold assemblies as claimed in claim 11 wherein said means for extending 
30 said gripping means further retracts said gripping means to a retracted position while said gripping means is grip- 
ping a separated individual back mold portion. 

14. The apparatus for separating individual mold assemblies as claimed in claim 13 wherein said means for generating 
a vacuum further includes means for breaking said vacuum to discharge said back mold portions from its associated 

35 gripping means at said retracted position. 

15. The apparatus for separating individual mold assemblies as claimed in claim 1 wherein said first set of pry fingers 
is a contiguous set of U-shaped legs (112) that substantially conform to fit between said circular circumferential 
flanges of each said front mold and back mold halves. 

40 

16. The apparatus for separating individual mold assemblies as claimed in claim 15 wherein said second set of pry 
fingers is a contiguous set of U-shaped legs (114) that substantially conform to said mold halves and fit between 
said circular circumferential flanges of each said front mold and back mold halves to effectively anchor each of 
said front mold halves while said first set of pry fingers biases said back mold halves upwardly for removal. 

45 

17. An apparatus (10) for separating a back mold half (19) from a front mold half (17) of a contact lens mold assembly 
(11) useful in the production of a contact lens (12), each said front and back mold halves (17, 19) having a central 
curved section defining a concave surface, a convex surface, and a circular circumferential edge (26, 27), at least 
part of at least one of said concave surface and said convex surface having the dimensions of the front or back 

so curve, respectively, of a contact lens (12) to be produced in said mold assembly (11), said apparatus comprising 

prying means (100a, b) for insertion between said circular circumferential edges (26, 27) of each said front mold 
and back mold halves (17, 19) of said contact lens mold assembly (11), said prying means (100a, b) including a 
first and second sets of pry fingers (115, 116), and; 

means for applying steam (65a, b) to said concave surface (1 8) of said back mold half (19) while maintaining 
55 said convex surface of said front mold half at a first temperature to form a temperature gradient in the range of 

2.5°C to 6.0°C between said convex surface (18) of said back mold half (19) and said concave surface of said 
front mold half (17), and, resultingly, a temperature gradient across said contact lens (12); and, 

wherein said first and second sets of pry fingers (115, 116) of said prying means (100a, b) are for biasing 
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said back mold half (1 9) upwardly at a predetermined force with respect to said front mold half (1 7) to effectively 
remove said back mold half (19) therefrom. 

18. The apparatus for separating a back mold half from a front mold half of a contact lens mold assembly as claimed 
5 in claim 17 further including a gripping means (85) associated with a said contact lens mold assembly, wherein 

said gripping means simultaneously grips said back mold half while said back mold half is removed from its re- 
spective front mold half. 

19. The apparatus for separating a back mold half from a front mold half of a contact lens mold assembly as claimed 
10 in claim 1 7 wherein said prying means includes means for displacing said first set of pry fingers in a substantially 

vertical direction to lift said circular circumferential flange of each of said back mold halves and remove each of 
said back mold halves from respective front mold halves. 

20. The apparatus for separating a back mold half from a front mold half of a contact lens mold assembly as claimed 
15 in claim 19 wherein said second set of pry fingers are inserted between said circular circumferential flanges of 

each said front mold and back mold halves of said contact lens mold assembly and positioned to anchor said front 
mold halves while said first set of pry fingers biases said back mold halves upwardly. 

21 . The apparatus for separating a back mold half from a front mold half of a contact lens mold assembly as claimed 
20 jn claim 20 wherein each first and second set of pry fingers are extendible from a first retracted position to a second 

extended position between said circular circumferential flanges of each said front mold and back mold halves of 
said contact lens moid assembly. 

22. The apparatus for separating a back mold half from a front mold half of a contact lens mold assembly as claimed 
25 jn claim 1 7 wherein said means for applying steam to said concave surface of said back mold half includes nozzle 

means (60) for discharging steam for impingement upon a surface of said back mold half, said nozzle means 
including a nozzle body connected to a steam supply source (1 30) and a nozzle head (61 ) having a steam discharge 
orifice (42). 

30 23. The apparatus for separating a back mold half from a front mold half of a contact lens mold assembly as claimed 
in claim 22 wherein said means for applying steam to said concave surface of said back mold half includes means 
for simultaneously exhausting steam {44a, b) to prevent application of excessive steam pressure to said back mold 
half. 

35 24. The apparatus for separating a back mold half from a front mold half of a contact lens mold assembly as claimed 
in claim 22 wherein said nozzle means includes one or more said venting orifices connected with a vacuum source 
for simultaneously venting steam away from said mold surface during steam impingement thereof. 

25. The apparatus for separating a back mold half from a front mold half of a contact lens mold assembly as claimed 
40 in claim 22 wherein said means for applying steam to said concave surface of said back mold half further includes 

means (72) for positioning said nozzle means in close proximity with a surface of said back mold half prior to 
discharging steam and for retracting said nozzle means away from said back mold surface after steam impingement 
thereon. 

45 26. The apparatus for separating a back mold half from a front mold half of a contact lens mold assembly as claimed 
in claim 1 7 wherein said means for applying steam to said concave surface of said back mold half includes nozzle 
means for discharging steam for impingement upon a surface of said back mold half, said nozzle means including 
a nozzle body connected to a steam supply source and a nozzle head having a steam orifice, said nozzle means 
further including a means for creating a substantial air-tight seal between said nozzle head and said back mold 

so surface prior to steam impingement thereupon. 

27. The apparatus for separating a back mold half from a front mold half of a contact lens mold assembly as claimed 
in claim 26 wherein said means for creating a substantial seal is an O-ring gasket formed around a periphery of 
said nozzle head. 

55 

28. The apparatus for separating a back mold half from a front mold half of a contact lens mold assembly as claimed 
in claim 27 wherein said O-ring gasket is made of EDPM. 
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29. The apparatus for separating a back mold half from a front mold half of a contact lens mold assembly as claimed 
In claim 22 wherein said means for applying steam to said concave surface of said back mold half further includes 
heater means for vaporizing any existing condensation that may form on a surface within said nozzle body. 

5 30. The apparatus for separating a back mold half from a front mold half of a contact lens mold assembly as claimed 
in claim 29 wherein said heater means includes cartridge heaters located in predetermined locations in said nozzle 
means. 

31. A method of separating a back mold half (19) from a front mold half (17) of a contact lens mold assembly (11) 
w useful in the production of a contact lens (12), each said front and back mold halves (17, 19) having a central 

curved section defining a concave surface, a convex surface, and a circular circumferential flange, at least part of 
at least one of said concave surface and said convex surface having the dimensions of the front or back curve, 
respectively, of a contact lens (1 2) to be produced in said mold assembly (11), said method comprising the steps of: 

15 (a) inserting a first set of pry fingers (115) between said circular circumferential flanges (26, 27) of each said 

front mold (17) and back mold halves (19) of said contact lens mold assembly (11); 

(b) applying a predetermined amount of steam to said back curve lens mold surface to form a temperature 
gradient between said back mold half relative to said front mold half; and 

(c) biasing said first set of pry fingers (1 1 5) in a substantially vertical direction so as to simultaneously remove 
20 said back mold half (1 9) from its associated front mold half (1 7); 

wherein said temperature gradient ranges from 2.5°C to 6.0°C. 

32. The method of separating a back mold half from a front mold half of a contact lens mold assembly as claimed in 
25 claim 31 comprising the step of creating a substantial air-tight seal between said back mold surface and a first 

nozzle means for discharging steam for impingement upon a surface of said back mold half, said nozzle means 
including a nozzle body connected to a steam supply source, a nozzle head having a steam discharge orifice and 
means for creating a substantial air-tight seal between said nozzle head and said back mold surface. 

30 33. The method for separating a back mold half from a front mold half of a contact lens mold assembly as claimed in 
claim 31 further including the step of gripping said back mold surface with a gripping means (85) prior to removing 
said back mold half from its associated front mold half. 

34. The method for separating a back mold half from a front mold half of a contact lens mold assembly as claimed in 
35 claim 33 further including the step (e) of retracting said first set of pry fingers while said gripping means retains 

each said back mold half for disposal thereof. 

35. The method for separating a back mold half from a front mold half of a contact lens mold assembly as claimed in 
claim 31 wherein the step (d) of biasing said first set of pry fingers in a substantially vertical direction, includes the 

40 step of simultaneously anchoring each said front mold halves to prevent lifting thereof. 

36. The method for separating a back mold half from a front mold half of a contact lens mold assembly as claimed in 
claim 31 wherein the step (b) of applying a predetermined amount of steam to said back mold surface further 
includes the step of simultaneously venting steam to thereby regulate the amount of steam applied to said back 

45 mold surface. 

37. The method for separating a back mold half from a front mold half of a contact lens mold assembly as claimed in 
claim 36 wherein the step (b) of applying a predetermined amount of steam to said back mold surface further 
includes the step of creating the temperature gradient across said front and back mold halves. 

50 

38. The method for separating a back mold half from a front mold half of a contact lens mold assembly as claimed in 
claim 37 wherein the step of creating the temperature gradient further includes the step of maintaining said front 
mold half at a temperature ranging from 30 °C. to 85 °C. while applying steam to said back mold half. 

55 39. The method for separating a back mold half from a front mold half of a contact lens mold assembly as claimed in 
claim 31 wherein prior to step (a), said method further includes the step of registering a pallet (21) containing one 
or more said contact lens mold assemblies proximate a steam applying means (65a, b) having a plurality of steam 
discharge nozzles (60), wherein each said back curve is in registration with a respective steam discharge nozzle 
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(60). 

40. The method for separating a back mold half from a front mold half of a contact lens mold assembly as claimed in 
claim 31 , wherein the temperature of said steam applied to said back mold surface ranges from 100°C to 130°C. 

5 

41 . The method for separating a back mold half from a front moid half of a contact lens moid assembly as claimed in 
claim 40, wherein said convex surface of said front mold half is maintained at a temperature ranging from 30°C to 
85°C while said steam is being applied to said back mold surface. 

10 42. The method for separating a back mold half from a front mold half of a contact lens mold assembly as claimed in 
claim 31 , wherein biasing said first set of pry fingers in a substantially vertical direction so as simultaneously remove 
said back mold half from its associated front mold half occurs at a predetermined time after application of said 
steam. 

15 43. The method for separating a back mold half from a front mold half of a contact lens mold assembly as claimed in 
claim 42, wherein said predetermined time ranges from 1 .0 to 5.0 seconds. 

44. The method for separating a back mold half from a front mold half of a contact lens mold assembly as claimed in 
claim 42, wherein said predetermined time is about 1 .5 seconds. 

20 

45. The method for separating a back mold half from a front mold half of a contact lens mold assembly as claimed in 
claim 31 wherein said first set of pry fingers in are biased in a substantially vertical direction so as simultaneously 
remove said back mold half from its associated front mold half at a predetermined constant force ranging from 
about 5 N to 40 N. 

25 

46. The method for separating a back mold half from a front mold half of a contact lens mold assembly as claimed in 
claim 31 wherein said first set of pry fingers are inserted between said circular circumferential flanges of each said 
front mold and back mold halves of said contact lens mold assembly while a predetermined amount of steam is 
applied to said back mold surface, 

30 

47. A steam nozzle assembly (60) for heating a back mold half (19) of a contact lens moid assembly (11), wherein 
said assembly (11) includes a contact lens (12) molded between a front curve half (1 7) and a back curve half (1 9), 
said nozzle assembly (60) including: 

35 (a) a plurality of steam nozzles (60) for engaging a plurality of contact lens mold assemblies (11 ), each of said 

nozzles (60) including: 

(i) means for sealing (63) said nozzle (60) to said mold assembly (1 1 ) to create a heating chamber between 
said nozzle and said contact lens mold assembly (11); 
40 (ii) a steam orifice (42) for discharging steam into said heating chamber; and 

(iii) at least one port (44) defined in each of said nozzles (60) for exhausting steam from said heating 
chamber. 

(b) means for moving (72) said steam nozzles (60) into engagement with said contact lens mold assemblies 
45 (11); 

(c) a first plenum for distributing steam to each of said nozzle assemblies; and 

(d) a second plenum for drawing a vacuum through said vent ports to exhaust steam from said heating chamber 
whereby a temperature gradient may be created between said back curve mold half and the contact lens in 
said mold assembly. 

50 

48. A steam nozzle assembly as claimed in claim 47, which further includes a means for supplying (1 30) a predeter- 
mined amount of steam to said heating chamber. 

49. A steam nozzle assembly as claimed in claim 47 wherein said means for moving said steam nozzles into engage- 
55 ment with said contact lens mold assembly further includes means for advancing said nozzles into close proximity 

with a surface of said back mold half prior to discharging steam and for retracting said nozzle means away from 
said back mold surface after steam impingement thereon. 
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50. A steam nozzle assembly as claimed in claim 47 wherein said means for sealing said nozzle to said mold assembly 
further includes a means for creating a substantial air-tight seal between said nozzle head and said back mold 
surface prior to steam impingement thereupon. 

5 51 . A steam nozzle assembly as claimed in claim 50 wherein said means for creating a substantial seal is an O-ring 
gasket formed around a periphery of said nozzle head. 

52. A steam nozzle assembly as claimed in claim 47 which further includes a heater means (153a, b) for vaporizing 
any condensation that may form on a surface within the nozzle assembly. 

10 

53. A steam nozzle assembly as claimed in claim 52 wherein said heater means includes cartridge heaters located in 
predetermined locations in said nozzle means. 

54. A steam nozzle assembly as claimed in claim 47 which further includes a plurality of vent orifices (44a, b) which 
15 surround said steam orifice. 

55. A steam nozzle assembly as claimed in claim 48 which further includes a control means and a valve means for 
supplying said predetermined amount of steam. 

20 

PatentansprUche 

1. Vorrichtung (10) zumTrennen einzeiner Kontaktlinsenform-Einrichtungen (100a, 100b), von denen jedeein Kon- 
taktlinsenformstuck (25) zwischen einer vorderen Formhalfte (17) und einer hinteren Formhalfte (19) aufweist, 

25 wobei jede Formhalfte einen ring- Oder kreisformigen Umfangsflansch (26, 27) aufweist, wobei die Vorrichtung 

umfaBt: eine Einrichtung zum Entfernen der Formen, welche Einrichtung eine Aufstemmeinrichtung (110a, b) um- 
faBt, die zwischen den kreisformigen Umfangsflanschen (26, 27) jeder vorderen und hinteren Formhalfte (17, 19) 
der Kontaktlinsenformeinrichtung (11) einbringbar ist, wobei die Aufstemmeinrichtung einen ersten Satz Stemm- 
finger (115) und einen zweiten Satz Stemmfinger (116) umfaBt, und; 

30 eine Einrichtung (65a, b), welche die hintere Formhalfte bei einer ersten Temperatur mit Dampf beaufschlagen 

kann, urn einen Temperaturgradienten in dem Bereich von 2,5°C bis 6,0°C zwischen der hinteren Formhatfte (19) 
und der vorderen Formhalfte (1 7) zu bilden; 

wobei der erste Satz Stemmfinger (115) der Einrichtung zum Entfernen der Formen dazu ausgelegt ist, die vordere 
Formhalfte (1 7) zu halten, und der zweite Satz Stemmfinger (1 1 6) der Einrichtung zum Entfernen der Formen dazu 
35 ausgelegt ist, die hintere Formhalfte (19) mit einer vorbestimmten Kraft mit Bezug auf die vordere Formhalfte (17) 

nach oben vorzuspannen, urn die hintere Formhalfte (19) von der vorderen Formhalfte effektiv zu entfernen. 

2. Vorrichtung nach Anspruch 1 mit einer Vakuumgreif einrichtung (85), die einer Kontaktlinsenform-Einrichtung zu- 
geordnet ist, wobei die Vakuumgreifeinrichtung (85) gleichzeitig die hintere Formhalfte greift, wahrend die hintere 

40 Formhalfte von ihrer zugehorigen vorderen Formhalfte getrennt wird. 

3. Vorrichtung nach Anspruch 1 , bei der die Aufstemmeinrichtung eine Einrichtung zum Versetzen des ersten Satzes 
Stemmfinger in einer im wesentlichen vertikalen Richtung umfaBt, urn den kreisformigen Umfangsflansch an Seiten 
jeder hinteren Formhalfte anzuheben und jede hintere Formhalfte von der zugehorigen vorderen Formhalfte zu 

45 entfernen. 

4. Vorrichtung nach Anspruch 3, bei welcher der zweite Satz Stemmfinger derart positioniert ist, daB die vorderen 
Formhalften festgehalten werden, wahrend der erste Satz Stemmfinger die hinteren Formhaiften nach oben vor- 
spannt. 

50 

5. Vorrichtung nach Anspruch 4, bei welcher der erste und zweite Satz Stemmfinger von einer ersten eingefahrenen 
Position in eine zweite ausgefahrene Position zwischen den kreisformigen Umfangsrandern jeder vorderen und 
hinteren Formhalfte der Kontaktlinsenform-Einrichtung ausfahrbar sind. 

55 6. Vorrichtung nach Anspruch 1 , bei der die erste Einrichtung zur Dampfbeaufschlagung eine Einrichtung (130) zum 
Beaufschlagen mit einer vorbestimmten Dampfmenge umfaBt. 

7. Vorrichtung nach Anspruch 6, bei der die erste Einrichtung zur Dampfbeaufschlagung eine Einrichtung zum Ab- 



16 



EP0 686 490 B1 



geben von Dampf durch eine Duse (60) hindurch unifaGt, die einer Kontaktlinsenform-Einrichtung zugeordnet ist. 

8. Vorrichtung nach Anspruch 6, die eine Paletteneinrichtung (21 ) zum Fordem mehrerer Kontaktlinsenform-Einrich- 
tungen darin umfaBt, wobei die Paletteneinrichtung in der Nahe der Dampfbeaufschlagungseinrichtung vor der 

s Dampfabgabe an hinteren, gewolbten Formflachen registriert wird. 

9. Vorrichtung nach Anspruch 8, bei der die erste Einrichtung eine Einrichtung (72) zum Vorbewegen der Dampfab- 
gabeeinrichtung aus einer ersten Position in eine zweite Position an der registrierten Palette, bevorOampf an jede 
hintere Formflache abgegeben wird, und zum Zuruckbewegen der Dampfabgabeeinrichtung von der registrierten 

10 Palette weg hin zur ersten Position, nachdem Dampf an jede hintere Formflache abgegeben wurde. 

10. Vorrichtung nach Anspruch 9, mit einer Greifeinrichtung (85), die einer Kontaktlinsenform-Einrichtung zugeordnet 
ist, urn die hintere Formhalfte zu greifen, wahrend die hintere Formhalfte von ihrer zugeordneten vorderen Form- 
halfte getrennt wird. 

15 

11 . Vorrichtung nach Anspruch 1 0 mit einer Einrichtung zum Ausfahren der Greifeinrichtung hin zur Palette, nachdem 
die Dampfbeaufschlagungseinrichtung von der Palette weg zuruckbewegt Oder -gezogen wurde. 

12. Vorrichtung nach Anspruch 10 mit einer Einrichtung zum Erzeugen eines Vakuums fur die Greifeinrichtung, damit 
20 die Greifeinrichtung eine zugeordnete hintere gewolbte Formflache greifen kann, nachdem die hintere Formflache 

mit Dampf beaufschlagt wurde. 

13. Vorrichtung nach Anspruch 11 , bei der die Einrichtung zum Ausfahren der Greifeinrichtung die Greifeinrichtung in 
eine eingefahrene Position zuruckbringt, wahrend die Greifeinrichtung einen getrennten einzelnen hinteren Form- 

25 abschnitt greift. 

14. Vorrichtung nach Anspruch 13, bei der die Einrichtung zum Erzeugen eines Vakuums eine Einrichtung zum Auf- 
heben des Vakuums umfasst, urn die hinteren Formabschnitte von ihrer zugeordneten Greifeinrichtung in der 
eingefahrenen Position zu losen. 

30 

15. Vorrichtung nach Anspruch 1 , bei welcher der erste Satz Stemmfinger ein zusammenhangender Satz U-formige 
Schenkel (112) ist, die im wesentlichen zwischen den kreisfdrmigen Umfangsflanschen jeder vorderen und hinteren 
Formhalfte passen. 

35 16. Vorrichtung nach Anspruch 15, bei dem der zweite Satz Stemmfinger ein zusammenhangender Satz U-formige 
Schenkel (114) ist, die mit den Formhalften im wesentlichen ubereinstimmen und zwischen den kreisformigen 
Umfangsflanschen jeder vorderen und hinteren Formhalfte passen, urn effektiv jede vordere Formhalfte festzu- 
halten, wahrend der erste Satz Stemmfinger die hinteren Formhalften zum Entfernen nach oben vorspannt. 

40 17. Vorrichtung zum Trennen einer hinteren Formhalfte (1 9) von einer vorderen Formhalfte (1 7) einer Kontaktlinsen- 
form-Einrichtung (11), die fur die Produktion einer Kontaktlinse (12) verwendet werden kann, wobei jede vordere 
und hintere Formhaifte (17, 19) einen zentralen gewolbten Abschnitt aufweisen, der eine konkave Flache, eine 
konvexe Flache und einen kreisformigen Umfangsrand (26, 27) definiert, wobei zumindest ein Teil der konkaven 
Flache Oder der konvexen Flache die Abmessungen der vorderen Oder hinteren Wolbung einer Kontaktlinse (12) 

45 aufweist, die in der Formeinrichtung (11) herzustellen ist, wobei die Vorrichtung umfaBt: 

eine Aufstemmeinrichtung (110a, b), die zwischen den kreisformigen Umfangsrandern {26, 27) jeder vorderen 
und hinteren Formhalfte (17, 19) der Kontaktlinsenform-Einrichtung (11) einbringbar ist, wobei die Aufstemm- 
einrichtung (100a, b) einen ersten und einen zweiten Satz Stemmfinger (115, 116) umfafct, und; 
so eine Einrichtung (65a, b) zur Dampfbeaufschlagung der konkaven Flache (18) der hinteren -Formhalfte (1 9), 

wahrend die konvexe Flache der vorderen Formhalfte bei einer ersten Temperatur gehalten wird, urn einen 
Temperaturgradienten in dem Bereich von 2,5°C bis 6°C, zwischen der konvexen Flache (18) der hinteren 
Formhalfte (19) und der konkaven Flache der vorderen Formhalfte (17) und folglich einen Temperaturgradi- 
enten quer durch die Kontaktlinse (12) zu bilden; und 

55 

wobei der erste und zweite Satz Stemmfinger (1 1 5, 1 1 6) der Aufstemmeinrichtung (1 00a, b) zum Vorspannen der 
hinteren Formhalfte (19) mit einer vorbestimmten Kraft nach oben bezuglich der vorderen Formhalfte (17) ausge- 
legt ist, urn effektiv die hintere Formhalfte (19) von der vorderen Formhalfte (17) zu entfernen. 
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18. Vorrichtung nach Anspruch 17 mit einer Greifeinrichtung (85), die der Kontaktlinsenform-Einrichtung zugeordnet 
ist, wobei die Greifeinrichtung gleichzeitig die hintere Formhalfte greift, wahrend die hintere Formhalfte von ihrer 
zugeordneten vorderen Formhalfte entfernt wird. 

5 19. Vorrichtung nach Anspruch 1 7, bei der die Aufstemmeinrichtungeine Einrichtungzum Versetzen des ersten Satzes 
Stemmfinger in eine im wesentlichen vertikalen Richtung umfaBt, urn den kreisformigen Umfangsflansch jeder 
hinteren Formhalfte anzuheben und jede hintere Formhalfte von der zugeordneten vorderen Formhalfte zu ent- 
fernen. 

10 20. Vorrichtung nach Anspruch 19, bei welcher der zweite Satz Stemmfinger zwischen den kreisformigen Umfangs- 
flanschen jeder vorderen und hinteren Formhalfte der Kontaktlinsenform-Einrichtung eingebracht und derart po- 
sitioniert ist, daB die vorderen Formhalften festgehalten werden, wenn der erste Satz Stemmfinger die hinteren 
Formhafften nach oben vorspannt. 

15 21 . Vorrichtung nach Anspruch 20, bei welcher der erste und der zweite Satz Stemmfinger von einer ersten eingefah- 
renen Position in eine zweite ausgefahrene Position zwischen den kreisformigen Umfangsflanschen jeder vorderen 
und hinteren Formhalfte der Kontaktlinsenform-Einrichtung ausfahrbar sind. 

22. Vorrichtung nach Anspruch 1 7, bei der die Einrichtung zur Dampfbeaufschlagung der konkaven Flache der hinteren 
20 Formhalfte eine Diiseneinrichtung (60) zum Abgeben von Dampf umfaBt, urn Dampf auf eine Flache der hinteren 

Formhalfte auftreffen zu lassen, wobei die Diiseneinrichtung einen Dusenkorper, der an eine Dampfversorgungs- 
quelle (130) angeschlossen ist, und einen Diisenkopf (61) umfaBt, der eine Dampfabgabeoffnung (42) aufweist. 

23. Vorrichtung nach Anspruch 22, bei der die Einrichtung zur Dampfbeaufschlagung der konkaven Flache der hinteren 
25 Formhalfte eine Einrichtung (44a, b) zum gleichzeitigen Ausstrdmen von Dampf umfaBt, urn zu verhindern, daB 

der hinteren Formhalfte kein ubermaBig hoher Dampfdruck mitgeteilt wird. 

24. Vorrichtung nach Anspruch 22, bei der die Diiseneinrichtung eine oder mehrere Ausstromoffnungen umfaBt, die 
an eine Vakuumquelle angeschlossen sind, urn gleichzeitig Dampf von der Formflache weg abzuziehen, wahrend 

30 der Dampf auf die Formflache auftrifft. 

25. Vorrichtung nach Anspruch 22, bei der die Einrichtung zur Dampfbeaufschlagung der konkaven Flache der hinteren 
Formhalfte eine Einrichtung (72) zum Positionieren der Diiseneinrichtung in unmittelbarer Nahe einer Flache der 
hinteren Formhalfte, bevor Dampf abgegeben wird, und zum Zuriickbringen der Diiseneinrichtung von der hinteren 

35 Formflache weg umfaBt, nachdem Dampf auf die hintere Formflache aufgetroffen ist. 

26. Vorrichtung nach Anspruch 1 7, bei der die Einrichtung zur Dampfbeaufschlagung der konkaven Flache der hinteren 
Formharfte eine Diiseneinrichtung zum Abgeben von Dampf umfaBt, urn Dampf auf eine Flache der hinteren Form- 
halfte auftreffen zu lassen, wobei die Diiseneinrichtung einen Dusenkorper, der an eine Dampferzeugungsquelle 

40 angeschlossen ist, und einen Diisenkopf mit einer Dampfoffnung umfaBt, wobei die Diiseneinrichtung eine Ein- 

richtung zum Erzeugen einer dauerhaften luftdichten Dichtung zwischen dem Diisenkopf und der hinteren Form- 
flache umfaBt, bevor Dampf auf die hintere Formflache auftreffen wird. 

27. Vorrichtung nach Anspruch 26, bei der die Einrichtung zum Erzeugen einer dauerhaften Dichtung eine O-Ringdich- 
45 tung ist, die am Umfang des Diisenkopfs ausgebildet ist. 

28. Vorrichtung nach Anspruch 27, bei der die O-Ringdichtung aus EDPM besteht. 

29. Vorrichtung nach Anspruch 22, bei der die Einrichtung zur Dampfbeaufschlagung der konkaven Flache der hinteren 
50 Formhalfte eine Heizeinrichtung zum Verdampfen jedes existierenden Kondensats umfaBt, das sich an einer Fla- 
che innerhalb des Diisenkorpers ausbilden kann. 

30. Vorrichtung nach Anspruch 29, bei der die Heizeinrichtung Heizpatronen umfaBt, die an vorbestimmten Stellen in 
der Diiseneinrichtung angeordnet sind. 

55 

31 . Verfahren zum Trennen einer hinteren Formhalfte (1 9) von einer vorderen Formhalfte (1 7) einer Kontaktlinsenform- 
Einrichtung (11), die fur die Produktion einer Kontaktlinse (12) verwendet werden kann, wobei jede vordere und 
hintere Formhalfte (17, 19) einen zentralen gewolbten Abschnitt aufweist, der eine konkave Flache, eine konvexe 
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Flache und einen kreisformigen Umfangsflansch definiert, wobei zumindest ein Teil der konkaven Flache Oder der 
konvexen Flache die Abmessungen dervorderen oder hinteren Wolbung einer Kontaktlinse (12) aufweist, die in 
der Formeinrichtung (11) herzustellen ist, wobei: 

(a) ein erster Satz Stemmfinger (115) zwischen den kreisformigen Umfangsflanschen (26, 27) jeder vorderen 
(17) und hinteren Formhalfte (19) der Kontaktlinsenform-Einrichtung (11) eingebracht wird; 

(b) die hintere gewolbte Linsenformflache mit einer vorbestimmten Dampfmenge beaufschlagt wird, urn einen 
Temperaturgradienten zwischen der hinteren Formhalfte und dervorderen Formhalfte zu bilden; und 

(c) der erste Satz Stemmfinger (115) in einer im wesentlichen vertikalen Richtung vorgespannt wird, urn die 
hintere Formhalfte (19) von ihrer zugeordneten vorderen Formhalfte (17) zu entfernen; 

wobei derTemperaturgradient in einem Bereich von 2,5°C bis 6,0°C liegt. 

32. Verfahren nach Anspruch 31, bei dem eine dauerhafte luftdichte Dichtung zwischen der hinteren Formhalfte und 
einer ersten Diiseneinrichtung zur Abgabe von Dampf geschaffen wird, urn Dampf auf eine Flache der hinteren 
Formhalfte auftreffen zu lassen, wobei die Duseneinrichtung einen Dusenkorper, der an eine Dampfversorgungs- 
quelle angeschlossen ist, einen Dusenkopf mit einer Dampfausgabeoffnung und eine Einrichtung zum Erzeugen 
einer dauerhaften luftdichten Dichtung zwischen dem Dusenkorper und der hinteren Formflache umfaBt. 

33. Verfahren nach Anspruch 31, bei dem die hintere Formflache mittels einer Greifein richtung (85) gegriffen wird, 
bevor die hintere Formhalfte von ihrer zugeordneten vorderen Formhalfte entfernt wird. 

34. Verfahren nach Anspruch 33, bei dem (e) der erste Satz Stemmfinger zuruckgebracht wird, wahrend die Greifein- 
richtung jede hintere Formhalfte fur deren Beseitigung halt. 

35. Verfahren nach Anspruch 31, wobei beim Vorspannen des ersten Satzes Stemmfinger in einer im wesentlichen 
vertikalen Richtung gemaB Verfahrensschritt (d) jede vordere Formhalfte gleichzeitig festgehalten wird, urn ein 
Anheben jeder vorderen Formhalfte zu verhindem. 

36. Verfahren nach Anspruch 31, wobei beim Beaufschlagen der hinteren Formflache mit einer bestimmten Dampf- 
menge gemaB Verfahrensschritt (b) der Dampf gleichzeitig abgezogen wird, wodurch die Dampfmenge reguliert 
wird, mit der die hintere Formflache beaufschlagt wird. 

37. Verfahren nach Anspruch 36, wobei beim Beaufschlagen der hinteren Formflache mit einer vorbestimmten Dampf- 
menge gemaB Verfahrensschritt (b) der Tern peraturgradient quer durch die vordere und hintere Formhalfte erzeugt 
wird. 

38. Verfahren nach Anspruch 37, wobei beim Erzeugen des Temperaturgradienten die vordere Formhalfte bei einer 
Temperatur gehalten wird, die in einem Bereich von 30°C bis 85°C liegt, wahrend die hintere Formhalfte mit Dampf 
beaufschlagt wird. 

39. Verfahren nach Anspruch 31 , bei dem vor dem Verfahrensschritt (a) eine Palette (21 ) registriert wird, die eine Oder 
mehrere Kontaktlinsenform-Einrichtungen in der Nahe einer Dampfbeaufschlagungseinrichtung (65a, b) enthalt, 
die mehrere Dampfabgabedusen (60) aufweist, wobei jede hintere Wolbung von einer zugeordneten Dampfabga- 
beduse (60) registriert wird. 

40. Verfahren nach Anspruch 31, wobei die Temperatur des Dampfes, mit dem die hintere Formflache beaufschlagt 
wird, in einem Bereich von 100°C bis 130°C liegt. 

41. Verfahren nach Anspruch 40, bei dem die konvexe Flache dervorderen Formhalfte bei einer Temperatur gehalten 
wird, die in einem Bereich von 30°C bis 85°C liegt, wahrend die hintere Formflache mit dem Dampf beaufschlagt 
wird. 

42. Verfahren nach Anspruch 31 , bei dem zum gleichzeitigen Entfernen der hinteren Formhalfte von ihrer zugeordne- 
ten vorderen Formhalfte der erste Satz Stemmfinger in einer im wesentlichen vertikalen Richtung dann vorge- 
spannt wird, nachdem ein vorbestimmter Zeitabschnitt ab der Dampfbeaufschlagung verstrichen ist. 

43. Verfahren nach Anspruch 42, bei dem der vorbestimmte Zeitabschnitt 1 ,0 bis 5,0 Sekunden dauert. 
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44. Verfahren nach Anspruch 42, bei dem der vorbestimmte Zeitabschnitt ungefahr 1 ,5 Sekunden dauert. 

45. Verfahren nach Anspruch 31, bei dem der erste Satz Stemmfinger in einer im wesentlichen vertikalen Richtung 
vorgespannt wird, um die hintere Formflache von ihrerzugeordneten vorderen Formflache mit einer vorbestimmten 

5 konstanten Kraft zu entfernen, die in einem Bereich von ungefahr 5 N bis 40 N liegt. 

46. Verfahren nach Anspruch 31 , bei dem der erste Satz Stemmfinger zwischen den kreisformigen Umf angsflanschen 
jeder vorderen und hinteren Formhalfte der Kontaktlinsenform-Einrichtung eingebracht wird, wahrend die hintere 
Formflache mit einer vorbestimmten Dampfmenge beaufschlagt wird. 

10 

47. Dampfdusenvorrichtung (6) zum Erwarmen einer hinteren Formhalfte (19) einer Kontaktlinsenform-Einrichtung 
(1 1 ), die eine zwischen einer vorderen Wolbungshalfte (1 7) und einer hinteren Wolbungshalfte (19) geformte Kon- 
taktlinse (12) umfa(3t, wobei die Dusenvorrichtung (60) aufweist: 

15 (a) mehrere Dampfdusen (60), um auf mehrere Kontaktlinsenform-Einrichtungen (11) einzuwirken, wobei jede 

Duse (60) umfaBt: 

(j) eine Einrichtung (63) zum Abdichten der Duse (60) an der Formein richtung (1 1 ), um eine Warmkammer 
zwischen der Duse und der Kontaktlinsenform-Einrichtung (11) zu schaffen; 
20 (jj) eine Dampfoffnung (42) zum Abgeben von Dampf in die Warmkammer; und 

(iii) zumindest eine Off nung (44), die in jeder Duse (60) zum Ausstromen von Dampf aus der Warmkammer 
definiert ist; 

(b) eine Einrichtung (72) zum Bewegen der Dampfdusen (60) in Eingriff mit den Kontaktlinsenform-Einrich- 
25 tungen(11); 

(c) einen ersten Kanal zum Verteilen von Dampf an jede Duseneinrichtung; und 

(d) einen zweiten Kanal, um ein Vakuum durch die AuslaBoffnungen hindurch anzulegen, damit Dampf aus 
der Warmkammer ausstromt, wodurch ein Temperaturgradient zwischen der hinteren gewolbten Formhalfte 
und der Kontaktlinse in der Formeinrichtung erzeugt werden kann. 

30 

48. Dampfdusenvorrichtung nach Anspruch 47, die eine Einrichtung (1 30) zum Versorgen der Warmkammer mit einer 
vorbestimmten Dampfmenge umfaBt. 

49. Dampfdusenvorrichtung nach Anspruch 47, bei der die Einrichtung zum Bewegen der Dampfdusen in Eingriff mit 
35 der Kontaktlinsenform-Einrichtung eine Einrichtung zum Vorbewegen der Dusen in unmittelbare Nahe einer Flache 

der hinteren Formhalfte, bevor Dampf abgegeben wird, und zum Zuruckbewegen der Duseneinrichtung von der 
hinteren Formflache weg umfaBt, nachdem der Dampf auf die hintere Formflache aufgetroffen ist. 

50. Dampfdusenvorrichtung nach Anspruch 47, bei der die Einrichtung zum Dichten der Duse an der Formeinrichtung 
40 eine Einrichtung zum Erzeugen einer dauerhaften luftdichten Dichtung zwischen dem Dusenkopf und der hinteren 

Formflache umfaBt, bevor Dampf auf die hintere Formflache auftreffen wird. 

51 . Dampfdusenvorrichtung nach Anspruch 50, bei der die Einrichtung zum Erzeugen einer dauerhafte Dichtung eine 
O-Ringdichtung ist, die am Umfang des Dusenkopfs ausgebildet ist. 

45 

52. Dampfdusenvorrichtung nach Anspruch 47, die eine Heizeinrichtung (153a, b) umfaBt, um jegliches Kondensat 
zu verdampfen, das sich an einer Flache innerhalb der Duseneinrichtung bilden kann. 

53. Dampfdusenvorrichtung nach Anspruch 52, bei der die Heizeinrichtung Heizpatronen umfaBt, die an vorbestimm- 
50 ten Stellen in der Duseneinrichtung angeordnet sind. 

54. Dampfdusenvorrichtung nach Anspruch 47, die mehrere Ausstromoffnungen (44a, b) umfaBt, welche die Damp- 
foffnung umgeben. 

55 55. Dampfdusenvorrichtung nach Anspruch 48, die eine Steuereinrichtung und ein Ventil fur die Versorgung mit einer 
vorbestimmten Dampfmenge umfaBt. 
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Revendications 

1 . Appareil (1 0) pour separer des ensembles formant moule pour lentilles de contact individuels (1 00a, 100b) , chacun 
desdits ensembles ayant un moule pour lentllle de contact (25) entre une moitie de moule avant (1 7) et une moitie 
de moule arriere (19), chacune desdites moities de moule ayant des brides circonferentielles annulaires<26, 27), 
ledit apparei! comprenant des moyens pour demouler, lesdits moyens comprenant des moyens levier (110a, b) 
devant etre inseres entre lesdites brides circonferentielles annulaires (26, 27) de chacune desdites moities de 
moule avant et de moule arriere (17, 19) dudit ensemble formant moule pour lentilles de contact (11), lesdits 
moyens levier comprenant un premier jeu de doigts leviers (115) et un deuxieme jeu de doigts leviers (116), et ; 

des premiers moyens (65a, b) pour appliquer de la vapeur a une premiere temperature sur ladite moitie de 
moule arriere pour former un gradient de temperature allant de 2,5°C a 6,0°C entre ladite moitie de moule arriere 
(19) et ladite moitie de moule avant (17) ; 

dans lequel ledit premier jeu de doigts leviers (115) desdits moyens de demoufage est pour retenir ladite 
moitie de moule avant (17), et ledit deuxieme jeu de doigts leviers (116) desdits moyens de demoulage est pour 
devier ladite moitie de moule arriere (19) vers le haut a une force predeterminee par rapport a ladite moitie de 
moule avant (1 7) pour en retirer de maniere efficace ladite moitie de moule arriere (19). 

2. Appareil pour separer des ensembles formant moule selon la revendication 1 comprenant en outre des moyens 
de saisie sous vide (85) associes a Tun desdits ensembles formant moule pour lentilles de contact, dans lequel 
lesdits moyens de saisie sous vide (85) saisissent simultan6ment ladite moitie de moule arriere alors que ladite 
moitie de moule arriere est retiree de sa moitie de moule avant respective. 

3. Appareil pour separer des ensembles formant moule selon la revendication 1 dans lequel lesdits moyens levier 
comprennent des moyens pour deplacer ledit premier jeu de doigts leviers dans une direction sensiblement ver- 
tical pour lever ladite bride circonferentielle circulaire sur les cotes de chacune desdites moities de moule arriere 
et pour retirer chacune desdites moities de moule arriere des moities de moule avant respectives. 

4. Appareil pour separer des ensembles formant moule selon la revendication 3 dans lequel ledit deuxieme jeu de 
doigts leviers est positionne pour ancrer lesdites moities de moule avant alors que ledit premier jeu de doigts 
leviers devie lesdites moities de moule arriere vers le haut. 

5. Appareil pour separer des ensembles formant moule selon la revendication 4 dans lequel chaque premier et 
deuxieme jeu de doigts leviers est extensible depuis une premiere position retractee vers une deuxieme position 
etendue entre lesdits bords circonferentiels circulaires de chacune desdites moities de moule arriere et de moule 
avant dudit ensemble formant moule pour lentilles de contact. 

6. Appareil pour separer des ensembles formant moule selon la revendication 1 dans lequel lesdits premiers moyens 
pour appliquer de la vapeur comprennent des moyens pour appliquer (1 30) une quantite predeterminee de vapeur. 

7. Appareil pour separer des ensembles formant moule selon la revendication 6 dans lequel lesdits premiers moyens 
pour appliquer de la vapeur comprennent des moyens pour decharger de la vapeur a travers une buse (60) as- 
sociee a un ensemble formant moule pour lentilles de contact. 

8. Appareil pour separer des ensembles formant moule selon la revendication 6 comprenant un outre des moyens 
palette (21) pour transporter une pluralite d'ensembles formant moule pour lentilles de contact dedans, lesdits 
moyens palette etant positionnes a proximite desdits moyens duplication de la vapeur avant que ladite vapeur 
ne soit dechargee sur les surfaces de moule courbes arriere. 

9. Appareil pour separer des ensembles formant moule selon la revendication 8 dans lequel lesdits premiers moyens 
comprennent en outre des moyens pour faire avancer (72) lesdits moyens de decharge de (a vapeur depuis une 
premiere position jusqu'a une deuxieme position au niveau de ladite palette positionnee avant de decharger de la 
vapeur sur chacune desdites surfaces de moule arriere, et pour faire reculer lesdits moyens duplication de la 
vapeur depuis ladite palette positionnee vers ladite premiere position apres avoir decharge la vapeur au niveau 
de chacune desdites surfaces de moule arriere. 

10. Appareil pour separer des ensembles formant moule selon la revendication 9 comprenant en outre des moyens 
de saisie (85) associes a un desdits ensembles formant moule pour lentilles de contact pour saisir ladite moitie 
de moule arriere lorsque ladite moitie de moule arriere est separee de sa moitie de moule avant respective. 
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11 . Appareil pour separer des ensembles formant moule selon la revendication 10 comprenant en outre des moyens 
pour etendre lesdits moyens de saisie vers ladite palette apres que lesdits moyens de decharge de vapeur se sont 
retractes loin de ladite palette. 

12. Appareil pour separer des ensembles formant moule selon la revendication 1 0 comprenant en outre des moyens 
pour generer un vide pour lesdits moyens de saisie pour permettre auxdits moyens de saisie de saisir une surface 
de moule courbe arriere respective apres Papplication de vapeur dessus. 

13. Appareil pour separer des ensemWes formant moule selon la revendication 11 dans lequel lesdits moyens pour 
etendre lesdits moyens de saisie retractent davantage lesdits moyens de saisie vers une position retractee alors 
que lesdits moyens de saisie saisissent une partie de moule arriere individuel separee. 

14. Appareil pour separer des ensembles formant moule selon la revendication 13 dans lequel lesdits moyens pour 
generer un vide comprennent en outre des moyens pour briser ledit vide pour decharger lesdites parties de moule 
arriere depuis leurs moyens de saisie associes au niveau de ladite position retractee. 

15. Appareil pour separer des ensembles formant moule selon la revendication 1 dans lequel ledit premier jeu de 
doigts leviers est un jeu contigu de jambes en forme de U (112) qui ont sensiblement une forme pour s'inserer 
entre lesdites brides circonferentielles circulaires de chacune desdites moities de moule arriere et de moule avant. 

16. Appareil pour separer des ensembles formant moule selon la revendication 15 dans lequel ledit deuxieme jeu de 
doigts leviers est un jeu contigu de jambes en forme de U (1 1 4) qui ont sensiblement une forme semblable auxdites 
moities de moule et s'inserent entre lesdites brides circonferentielles circulaires de chacune desdites moities de 
moule arriere et de moule avant pour ancrer efficacement chacune desdites moities de moule avant alors que ledit 
premier jeu de doigts leviers devie lesdites moities de moule arriere vers le haut a des fins de retrait. 

17. Appareil (10) pour separer une moitie de moule arriere (19) d'une moitie de moule avant (17) d'un ensemble 
formant moule pour lentilles de contact (11 ) utile dans la production d'une lentille de contact (12), chacune desdites 
moities de moule avant et arriere (1 7, 1 9) ayant une section courbe centrale definissant une surface concave, une 
surface convexe, et un bord circonferentiel circulaire (26, 27), au moins une partie d'au moins une de ladite surface 
concave et de ladite surface convexe ayant les dimensions de la courbe avant ou arriere, respectivement, d'une 
lentille de contact (12) devant etre produite dans ledit ensemble formant moule (1 1 ), ledit appareil comprenant des 
moyens levier (100a, b) devant etre inseres entre lesdits bords circonferentiels circulaires (26, 27) de chacune 
desdites moities de moule arriere et de moule avant (1 7, 1 9) dudit ensemble formant moule pour lentilles de contact 
(11), lesdits moyens levier (100a, b) comprenant un premier et un deuxieme jeux de doigts leviers (115, 116), et ; 

des moyens pour appliquer de la vapeur (65a, b) sur ladite surface concave (18) de ladite moitie de moule 
arriere (19) tout en maintenant ladite surface convexe de ladite moitie de moule avant a une premiere temperature 
pour former un gradient de temperature allant de 2,5°C a 6,0°C entre ladite surface convexe (1 8) de ladite moitie 
de moule arriere (19) et ladite surface concave de ladite moitie de moule avant (17), et, en consequence, un 
gradient de temperature sur ladite lentille de contact (12); et 

dans lequel lesdits premier et deuxieme jeux de doigts leviers (115, 116) desdits moyens levier (100a, b) 
sont pour devier ladite moitie de moule arriere (19) vers le haut a une force predeterminee par rapport a ladite 
moitie de moule avant (17) pour en retirer de maniere efficace ladite moitie de moule arriere (19). 

18. Appareil pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 17 comprenant en outre des moyens de saisie (85) associes a I'un 
desdits ensembles formant moule pour lentilles de contact, dans lequel lesdits moyens de saisie saisissent simul- 
tanement une moitie de moule arriere alors que ladite moitie de moule arriere est retiree de sa moitie de moule 
avant respective. 

19. Appareil pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 17 dans lequel lesdits moyens levier comprennent des moyens pour 
deplacer ledit premier jeu de doigts leviers dans une direction sensiblement verticale pour lever ladite bride cir- 
conferentielle circulaire de chacune desdites moities de moule arriere et pour retirer chacune desdites moities de 
moule arriere des moities de moule avant respectives. 

20. Appareil pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 19 dans lequel ledit deuxieme jeu de doigts leviers est insere entre 
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lesdites brides circonferentielles circulaires de chacune desdites moities de moule arriere et de moule avant dudit 
ensemble formant moule pour lentilles de contact et positionne pour ancrer lesdites moities de moule avant alors 
que ledit premier jeu de doigts leviers devie lesdites moities de moule arriere vers le haut. 

5 21 . Appareil pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revcndication 20 dans Icqucl Icsdits premier ct dcuxibmc jcux dc doigts leviers sont 
extensibles depuis une premiere position retractee vers une deuxieme position etendue entre lesdites brides cir- 
conferentielles circulaires de chacune desdites moities de moule arriere et de moule avant dudit ensemble formant 
moule pour lentilles de contact. 

10 

22. Appareil pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 17 dans lequel lesdits moyens pour appliquer de la vapeur sur ladite 
surface concave de ladite moitie de moule arriere comprennent des moyens buse (60) pour decharger la vapeur 
a des fins d'impact sur une surface de ladite moitie de moule arriere, lesdits moyens buse comprenant un corps 

15 de buse relie a une source d'alimentation en vapeur (130) et une tete de buse (61) ayant un orifice de decharge 

de vapeur (42). 

23. Appareil pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 22 dans lequel lesdits moyens pour appliquer de la vapeur sur ladite 

20 surface concave de ladite moitie de moule arriere comprennent des moyens pourevacuersimultanement la vapeur 

(44a, b) pour empdeher I'application d'une pression de vapeur excessive sur ladite moitie de moule arriere. 

24. Appareil pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 22 dans lequel lesdits moyens buse comprennent un ou plusieurs orifices 

25 d'event relies a une source de vide pour ventiler simultanement la vapeur de ladite surface de moule pendant 

I'impact de la vapeur dessus. 

25. Appareil pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 22 dans lequel lesdits moyens pour appliquer de la vapeur sur ladite 

30 surface concave de ladite moitie de moule arriere comprennent en outre des moyens (72) pour positionner lesdits 

moyens buse a proximite etroite d'une surface de ladite moitie de moule arriere avant la decharge de la vapeur 
et pour retracter lesdits moyens buse loin de ladite surface de moule arriere apres I'impact de la vapeur dessus. 

26. Appareil pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
35 lentilles de contact selon la revendication 17 dans lequel lesdits moyens pour appliquer de la vapeur sur ladite 

surface concave de ladite moitie de moule arriere comprennent des moyens buse pour decharger la vapeur a des 
fins d'impact sur une surface de ladite moitie de moule arriere, lesdits moyens buse comprenant un corps de buse 
relie a une source d'alimentation en vapeur et une tete de buse ayant un orifice a vapeur, lesdits moyens buse 
comprenant en outre des moyens pour creer un joint sensiblement etanche entre ladite tete de buse et ladite 
40 surface de moule arriere avant I'impact de la vapeur dessus. 

27. Appareil pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 26 dans lequel lesdits moyens pour creer un joint sensible sont un joint 
torique forme autour d'une peripherie de ladite tete de buse. 

45 

28. Appareil pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 27 dans lequel ledit joint torique est fait d'EDPM. 

29. Appareil pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
50 lentilles de contact selon la revendication 22 dans lequel lesdits moyens pour appliquer de la vapeur sur ladite 

surface concave de ladite moitie de moule arriere comprennent en outre des moyens chauffants pour vaporiser 
toute condensation existante qui peut se former sur une surface a I'interieur dudit corps de buse. 

30. Appareil pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
55 lentilles de contact selon la revendication 29 dans lequel lesdits moyens chauffants comprennent des dispositifs 

chauffants a cartouche situes a des endroits predetermines dans lesdits moyens buse. 

31 . Precede pour separer une moitie de moule arriere (19) d'une moitie de moule avant (1 7) d'un ensemble formant 
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moule pour lentilles de contact (11) utile dans la production d'une lentille de contact (12), chacune desdites moities 
de moule avant et arriere (1 7, 1 9) ayant une section courbe centrale definissant une surface concave, une surface 
convexe, et une bride circonferentielle circulaire, au moins une partie d'au moins une de ladite surface concave 
et de ladite surface convexe ayant les dimensions de la courbe avant ou arriere, respectivement, d'une lentille de 
5 contact (12) devant etre produite dans ledit ensemble formant moule (11), ledit precede comprenant les etapes 

consistant a : 

(a) inserer un premier jeu de doigts leviers (115) entre lesdites brides circonferentielles circulaires (26, 27) de 
chacune desdites moities de moule avant (17) et de moule arriere (19) dudit ensemble formant moule pour 

10 lentilles de contact (11); 

(b) appliquer une quantite predeterminee de vapeur sur ladite surface de moule pour lentilles courbe arriere 
pour former un gradient de temperature entre ladite moitie de moule arriere et ladite moitie de moule avant ; et 

(c) devier ledit premier jeu de doigts leviers (115) dans une direction sensiblement verticaie afin de retirer 
simultanement ladite moitie de moule arriere (19) de sa moitie de moule avant (17) associee ; 

15 

dans lequel le gradient de temperature va de 2,5°C a 6,0°C. 

32. Procede pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 31 comprenant I'etape consistant a creer un joint sensiblement etanche 
20 entre ladite surface de moule arriere et des premiers moyens buse pour decharger la vapeur a des fins d'impact 

sur une surface de ladite moitie de moule arriere, lesdits moyens buse comprenant un corps de buse relie a une 
source d'alimentation en vapeur, une tete de buse ayant un orifice de decharge de vapeur et des moyens pour 
creer un joint sensiblement etanche entre ladite tete de buse et ladite surface de moule arriere. 

25 33. Procede pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 31 comprenant en outre I'etape consistant a saisir ladite surface de 
moule arriere avec des moyens de saisie (85) avant de retirer ladite moitie de moule arriere de sa moitie de moule 
avant associee. 

30 34. Procede pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 33 comprenant en outre I'etape (e) constant a retracter ledit premier jeu 
de doigts leviers alors que lesdits moyens de saisie retiennent chaque moitie de moule arriere pour leur elimination. 

35. Procede pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
35 lentilles de contact selon la revendication 31 dans lequel I'etape (d) consistant a devier ledit premier jeu de doigts 

leviers dans une direction sensiblement verticaie, comprend I'etape consistant a ancrer simultanement chacune 
desdites moities de moule avant pour empecher leur levage. 

36. Procede pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
40 lentilles de contact selon la revendication 31 dans lequel I'etape (b) consistant a appliquer une quantite predeter- 
minee de vapeur sur ladite surface de moule arriere comprend en outre I'etape consistant a ventller simultanement 
la vapeur pour ainsi reguler la quantite de vapeur appliquee sur ladite surface de moule arriere. 

37. Procede pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
45 lentilles de contact selon la revendication 36 dans lequel i'etape (b) consistant a appliquer une quantite predeter- 
minee de vapeur sur ladite surface de moule arriere comprend en outre I'etape consistant a creer un gradient de 
temperature sur lesdites moities avant et arriere. 

38. Procede pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
so lentilles de contact selon la revendication 37 dans lequel I'etape consistant a creer le gradient de temperature 

comprend en outre I'etape consistant a maintenir ladite moitie de moule avant a une temperature allant de 30°C 
a 85°C tout en appliquant de la vapeur a ladite moitie de moule arriere. 

39. Procede pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
55 lentilles de contact selon la revendication 31 dans lequel avant I'etape (a), ledit procede comprend en outre I'etape 

consistant a positionner une palette (21 ) contenant un ou plusieurs desdits ensembles formant moule pour lentilles 
de contact a cote de moyens d'application de vapeur (65a, b) ayant une pluralite de buses de decharge de vapeur 
(60), dans lequel chacune desdites courbes arriere est positionnee par rapport a une buse de decharge de vapeur 
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respective (60). 

40. Procede pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendlcation 31 dans lequel la temperature de ladite vapeur appliquee sur la dite 
surface de moule arriere va de 100°C a 130°C. 

41. Procede pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 40, dans lequel ladite surface convexe de ladite moitte de moule avant 
est maintenue a une temperature allant de 30°C a 85°C alors que ladite vapeur est appliquee sur ladite surface 
de moule arriere. 

42. Procede pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 31 , dans lequel la deviation dudit premier jeu de doigts leviers dans une 
direction sensiblement verticale de maniere a retirer simultanement ladite moitie de moule arriere de sa moitie de 
moule avant associee survient a un moment predetermine apres I'application de ladite vapeur. 

43. Proced6 pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 42, dans lequel ledit moment predetermine va de 1 ,0 a 5,0 secondes. 

44. Procede pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 42, dans lequel ledit moment predetermine est d'environ 1 ,5 seconde. 

45. Procede pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 31 dans lequel ledit premier jeu de doigts leviers est devie dans une 
direction sensiblement verticale de maniere a retirer simultanement ladite moitie de moule arriere de sa moitie de 
moule avant associee a une force constante predeterminee allant d'environ 5 N a 40 N. 

46. Procede pour separer une moitie de moule arriere d'une moitie de moule avant d'un ensemble formant moule pour 
lentilles de contact selon la revendication 31 dans lequel ledit premier jeu de doigts leviers est insere entre lesdites 
brides circonferentielles circulaires de chacune desdites moities de moule arriere et de moule avant dudit ensemble 
formant moule pour lentilles de contact alors qu'une quantite predeterminee de vapeur est appliquee sur ladite 
surface de moule arriere. 

47. Ensemble formant buse a vapeur (60) pour chauffer une moitie de moule arriere (1 9) d'un ensemble formant moule 
pour lentilles de contact (11), dans lequel ledit ensemble {1 1 ) comprend une (entitle de contact (12) moulee entre 
une moitie courbe avant (1 7) et une moitie courbe arriere (1 9), ledit ensemble formant buse {60) comprenant : 

(a) une pluralite de buses a vapeur (60) pour venir en prise avec une pluralite d'ensembles formant moule 
pour lentilles de contact (11), chacune desdits buses (60) comprenant : 

(i) des moyens pour sceller (63) ladite buse (60) sur ledit ensemble formant moule (11) pour creer une 
chambre chauffante entre ladite buse et ledit ensemble formant moule pour lentilles de contact (11) ; 

(ii) un orifice a vapeur (42) pour decharger la vapeur dans ladite chambre chauffante ; et 

(iii) au moins un orifice (44) defini dans chacune desdites buses {60) pour evacuer la vapeur de ladite 
chambre chauffante. 

(b) des moyens pour deplacer (72) lesdites buses a vapeur (60) en prise avec lesdits ensembles formant 
moule pour lentilles de contact (11) ; 

(c) un premier plenum pour distribuer la vapeur a chacun des ensembles formant buse ; et 

(d) un deuxieme plenum pour creer un vide a travers lesdits orifices d'event pour evacuer la vapeur de ladite 
chambre chauffante moyennant quoi un gradient de temperature peut etre cree entre ladite moitie de moule 
courbe arriere et la lentille de contact dans ledit ensemble formant moule. 

48. Ensemble formant buse a vapeur selon la revendication 47, qui comprend en outre des moyens pour fournir (1 30) 
une quantite predeterminee de vapeur a ladite chambre chauffante. 

49. Ensemble formant buse a vapeur selon la revendication 47, dans lequel lesdits moyens pour deplacer tesdites 
buses a vapeur en prise avec lesdits ensembles formant moule pour lentilles de contact comprennent en outre 
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des moyens pour faire avancer lesdites buses a proximite etroite d'une surface de ladite moitie de moule arriere 
avant la decharge de la vapeur et la retraction desdlts moyens buse loin de ladite surface de moule arriere apres 
rimpact de la vapeur dessus. 

50. Ensemble formant buse a vapeur selon la revendlcation 47, dans lequel lesdits moyens pour placer ladite buse 
sur ledit ensemble formant moule comprennent en outre des moyens pour creer un joint sensiblement etanche 
entre ladite tete de buse et ladite surface de moule arriere avant rimpact de ta vapeur dessus. 

51 . Ensemble formant buse a vapeur selon la revendication 50, dans lequel lesdits moyens pour creer un joint sensible 
est un joint torique forme autour d'une peripherie de ladite tete de buse. 

52. Ensemble formant buse a vapeur selon la revendication 47 qui comprend en outre des moyens chauffants (153a, 
b) pour vaporiser toute condensation qui peut se former sur une surface a I'interieur de I'ensemble formant buse. 

53. Ensemble formant buse a vapeur selon la revendication 52 dans lequel lesdits moyens chauffants comprennent 
des dispositifs chauffants a cartouche situes a des endroits predetermines dans lesdits moyens buse. 

54. Ensemble formant buse a vapeur selon la revendication 47 qui comprend en outre une pluralite d'orifices d'event 
(44a, b) qui entourent ledit orifice a vapeur. 

55. Ensemble formant buse a vapeur selon la revendication 48 qui comprend en outre des moyens de controle et des 
moyens soupape pour fournir ladite quantite predeterminee de vapeur. 
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FIG. 2 




FIG. 3 
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FIG.5 
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